AD-A163 763 CDITINI.MT!ON OF RESEﬁRCH ON NULTIPMMIETER STDCMSTIC
PROCESSES(U) CRLIFORNIR UNIV BERKELEY ELECTRONICS
G NOV 83 RR0-18894. 7-NA
UNCLASSIFIED 058629-82 K-O F/G 20/1

.... .




|||| 10 %M 1
= 2 '2.2
Lope Masie

£ M 20

€
13
Fr

l I ,
.
B
———
——— -
a——
-

2 s e

o)

MICROCOPY RESOLUTION TEST CHARY
NATIONAL BURFAU OF STANDARDS-1963-4

’
Sl

4
.

»

e
..

’
L

.
LY

..‘(‘-f.:",;‘ -

£,

g

LA
NS

C g

o ~
Y S At e \‘F“‘ ‘J



404 163 43

READ INSTRUCTIONS
BEFORE COMPLETING FORM
3. RECIPIENT'S CATALOG NUMBER

SSIFIFED
SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

REPORT DOCUMENTATION PAGE

7. REPORT NUMBER 2. GOVT ACCESSION NO.

N/A

N/A
S. TYPE OF REPORT & PERIOD COVERED

FINAL 4/1/82 ~ 8/31/85

6. PERFORMING ORG. REPORT NUMBER

4. TITLE (and Subtitle)

CONTINUATION OF RESEARCH ON MULTIPARAMETER
STOCHASTIC PROCESSES

8. CONTRACT OR GRANT NUMBER(s)

) DAAG29-82-K-0091

7. AUTHOR(s)

E. Wong

9. PERFORMING ORGANIZATION NAME AND ADDRESS
Electronics Research Laboratory

College of Engineering
University of California, Berkeley, CA 94720

CONTROLLING OF FICE NAME AND ADDRESS
r 1985

U. S. Army Research Office
Post Office Box 12211 B rpueeR oF paces

T2, MONITORING AGENCY EME [] ADBR!’S{" different from Controlling Office)

10. PROGRAM ELEMENT. PROJECT, TASK
A:gk & WORK UNIT NUMBERS

N/A

" 12. REPORT DATE

15. SECURITY CLASS. (of thie report)

Unclassified
[1Se. DECLASSIFICATION/DOWNGRADING
SCHEODULE

e ey
16. OISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the sbetract entersd in Block 20, It ditferent from Report)

NA

18. SUPPLEMENTARY NOTES

The view, opinions, and/or findings contained in this report afe
those of the author(s) and should not be construed as an official

Department of the Army positionm, policy, or decision, unless so
rion
19. KEY WORDS (Continue on reveree side !l necessary and Identify dy dlock number)

stochastic process, random field, multiparameter process, martingale,
Markov process, random current, stochastic differential form

20. ABSTRACT (Conthnn an reverse ofdh /f nusvevary and identity by dlock number)

7 To study Markov processes with a multidimensional parameter necessitates the
introduction of generalized processes that can be localized to surfaces. A
vehicle for dealing with these is "stochastic cochains," processes
parameterized by k-dimensional surfaces in n-dimensional surface. The
principal result of this project has been the development of a theory of

stochastic cochains. </
DD ,"2™ W73 oo ' $ 13 ORSOLETE
1o O OF ! MOV Es 1 UNCLASSIFIED
SECUMTY CLASSIFICATION OF THIS PAGE (When Date Entered)
T

""’r’“'-". 1. St

N
.t
’

P
A

‘a_

I

O
’

. v ’
PR S L PP LTI |

s
s

9

'
A_A_ > _‘-,

T
*



- e A —— L — - —
ASCSELEAEA IO S CAETE KRR SNL I+ AL NN SN
-

' The focus of this research project is on multiparameter stochastic
f processes with particular attention being given to Martingale and Markovian pro-
perties.
: The concept of "Markovian property” for multiparameter processes was }
- first suggested by Lévy [1] some forty years ago. However, the topic is relatively Lq
: undeveloped, and very few examples of multiparameter Markov processes have 7
:: been found. Possibly the most important example is the "fre-e ﬁuclidean field,” -
discovered independently by Wong [2] and Nelson [3]. ,
The "free Euclidean field” is a generalized process, not a regular process. :
Markov property is a "local property.” What then does it mean for a generalized r‘_i
process to be Markov? One of the main objectives over the last three years has L"'!
been to answer this question in a natural and general way. What has emerged is __
a theory of "stochastic co-chains,” which are processes parametrized by k-
dimensional surfaces an R™ [4]. It turns out that stochastic cochains are ;:
: geometric objects (independent of coordinates), closed under many, but not all, \';3‘
of the differentio-geometric operation. Viewed as processes parameterized by };
points in R™, stochastic cochains are stochastic differential forms, but not all t;_%
currents are co-chains. Co-chains are precisely those currents that can be J
\ localized to surfaces so as to allow Markov properties to be defined. {-i
- From the insight thus provided, we see that the most natural Markov pro- E:
. cess in R® are (n-1)-cochains. Of these, the simplest example would be Gauss- :—‘\'_:3
Markov (n-1)-cochains that are both isotropic and homogeneous. Characteriza- 3 l -.
tion of all such cochains in terms of a pair of spectral distributions (solencidal -, d 1
o and irrotational, [5]) is an important open problem. ‘)‘ 4 g L']:
-' A multiparameter white noise is best thought of as an n-cochain in R™. S — :
.» Thus, a Wiener process in R" is a Gaussian n-cochain that is isotropic and homo- R _:}
. geneous. To use such processes in physical problems, we. r;he.ed to deal wit..h _ {;y s r:
. | ) R R
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